This unhappy status of the Canadian petroleum industry results from three factors : (1) practically ail of Canada's oil production is in the Prairies in the interior of western Canada while the bulk of Canada's population and more than two thirds of her refming capacity are Iocated east of Lake Superior ; (2) the world oil market is currently glutted ; (3) oil production costs in Canada are relatively high. As a resuit of the first factor, long and costly pipelines are required for Canadian crude oil to reach eastern population centers. As a resuit of the three factors combined, overseas crude oil is cheaper in Montréal than Canadian crude. Consequently, ail of the crude oil used by the refïneries in Québec and the Maritime Provinces is imported. Western producers fmd themselves with a great surplus producing capacity and the difficult problem of finding export markets.
The petroleum industry is a very important segment of Canada's economy. If transportation, refming, and marketing are included, the petroleum industry is more important than any other industry in Canada except agriculture and perhaps the pulp-paper industry. 2 In the world oil picture, however, the rôle of Canada's petroleum industry is not a big one. Canadian production in 1961 was only about 2.8% of the world total and Canadian consumption only 3.9% of the world total demand for crude oil (Table II) . Canadian crude oil reserves represent about 1.4% of known world reserves. 
Oil production in the Prairie Provinces
The pattern of Canadian oil production is shown on the map in Figure I . The two largest producing areas stretch in an arc from the Montana border to the Peace River district. Alberta straddles this arc, which includes part of 2 DAVIS, John, Les perspectives énergétiques du Canada. Ottawa, Commission royale d'enquête sur les perspectives économiques du Canada, 1957, 414 Production statistics confirm the pattern on the map. Canadian crude oil production is given by provinces in Table III . Alberta Ieads by a wide margin. Saskatchewan ranks second, and Manitoba follows far behind. Production in British Columbia is small and that in the Northwest Territories and eastern Canada is practically negligible. In fact, the entire crude oil production of ail of Canada east of Lake Superior would scarcely supply the needs of one of the smallest of Canada's 44 refineries. Canadian oil production is clearly -and almost exclusively -in the Prairie Provinces, principal]y within the inhabited parts of Alberta and Saskatchewan. This pattern of oil production is not an old one. It is a pattern which for the most part has developed since the discovery of the Leduc fteld near Edmonton in 1947. Prior to that time Iittle oil was produced in Canada, and in 1947 Iess than one tenth of Canada's needs was supplied by domestic oil.
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The historical pattern of Canadian oil production reflects developments since the 1947 discoveries (Table IV) . In 1961 production was about 634,000 barrels per day.
Canadian oil production increased about 18% from 1960 to 1961. This increase is accounted for mainly by the fact that exports jumped 60%. The marked increase in exports is attributed to the action of the Fédéral government, which will be discussed Iater. Due in large part to the increased production, profits of most producing companies rose markedly in 1961. 
Prédominance qf eastern Canada in refining
Refining capacity is shown by graduated circles on the map in Figure I . Where two or more refmeries are Iocated in the same town or metropolitan area, their capacities hâve been combined and shown as one circle. For example, the circle for Montréal represents the combined capacities of six refmeries, that at Edmonton three refmeries.
The pattern of refining capacity, Iike practically ail other patterns of human geography in Canada, is broken in two at Lake Superior where the margin of the Canadian Shield extends across the international boundary into the American states of Minnesota and Wisconsin. Thus, we hâve the refmeries of eastern Canada and those of western Canada. The combined capacity of the refmeries east of Lake Superior is about 663,000 barrels of crude per day, more than twice that of the refmeries west of Lake Superior, which is about 306,000 (Table V) , The outstanding prédominance of the East in refining is immediately clear.
The pattern of refining capacity is to a large extent a pattern of population. On the map in Figure I , population density is shown by shade patterns and large metropolitan areas by proportional dots. Most Canadian refineries hâve been built near the major population centers, which are the main consuming areas. This is in accordance with the current world trend for refineries to be Iocated near the markets rather than in the producing areas.
The refineries of the country can be grouped into a number of refining areas : Montréal, southern Ontario, the Maritimes, the Prairies, and Vancouver. Thèse areas correspond to the major population concentrations of Canada : the St. Lawrence Valley, the Ontario Peninsula, coastal areas of the Maritimes, the Prairies, and the Vancouver-Victoria area. The combined capacity of each of the refining areas designated above is given in Table V. When one examines the pattern of refining capacity in more détail, it becomes necessary to refine the statement that it is for the most part a pattern of population. The distribution of refining capacity represents a compromise between proximity to consuming centers and access to crude oil transportation facilities.
The refming capacity at Montréal is greater than that at any other Canadian city or in any other province. The main population concentration of the St. Lawrence Valley continues from Montréal to the city of Québec, but ail of the refineries of the province are in the Montréal metropolitan area, at the terminus of the crude-oil pipeline from Portiand, Maine. Harbor facilities at Portiand are ice free throughout the year ; the ports of the Province of Québec are closed to to océan tanker service during a few months each winter. The refineries in the Maritime provinces are in or near the four principal cities of those provinces : Halifax, St. John (New Brunswick), Moncton, and St. John's (Newfoundiand). Ali are accessible to tanker service most or ail of the year.
The southern Ontario refming area ranks second to Montréal in refming capacity. The refineries of the province are Iocated in two places : near Toronto, the great metropolis of the province, and at Sarnia. Those near Toronto are along the shore of Lake Ontario between Toronto and Hamilton Sarnia has three large refineries and as a single refming center ranks second to Montréal. Sarnia is the terminus of the Interprovincial pipeline and the first port of call between the upper Great Lakes and Ontario population centers. In the Prairies the string of refmeries from Winnipeg to Edmonton to Calgary corresponds to the population crescent -not to the producing areas. Winnipeg -St. Boniface, Regina, Moose Jaw, Edmonton, and Calgary ail hâve modérately large refining capacities. Saskatoon, the only other large city of the Prairies, has a small refinery. A number of small refmeries are scattered between thèse major population centers. There are two small refmeries in the Peace River district.
AU of the refmeries of southwestern British Colombia are in the metropolitan area of Vancouver, which ranks next to Sarnia as a single refming center.
In addition there are small refmeries at Fort William, Kamloops, and Norman Wells (included as "other" in Table V) , which do not fall in any of the major refming areas as designated in this article.
Total capacity of Canadian refmeries at the end of 1961 was 968,600 barrels of crude per day. Refinery runs in 1961 averaged about 820,000 barrels per day, Ieaving a spare refming capacity of 10%-15%. Three new refmery projects are under way in Ontario. A new refmery is to be constructed near Hamilton. Additions are being made to the capacities of existing refmeries at Port Crédit (near Toronto) and Sarnia. It can be noted that thèse new construction projects wiO not change the pattern of refmeries in Canada. They will merely increase the prédominance of the East in refming and probably bridge the gap between the southern Ontario refming area and the Montréal area, thereby making Ontario the Ieading refming province. Canadian refmers fmd themselves in a tight compétitive squeeze which is made worse by the spare refming capacity.
Imbalance in the industry and the transportation problem
We hâve seen that practically ail of Canada's oil is produced in the Prairies while most of the population and refming capacity are situated a few thousand miles away in the East. The Prairies hâve virtually ail of the oil and less than% of the population. The East has practically no oil and nearly % of the population. In the West ail of the oil is produced east of the Rockies while \^ of the population of western Canada lies across the mountains in British Columbia.
This imbalance between the producing and consuming ends of Canada's petroleum industry présents an enormous transportation problem and has resulted ultimately in two things : (1) long and costly pipelines hâve been constructed to supply Canadian crude to southern Ontario and Vancouver ; (2) Québec and the Maritimes continue to utilize only foreign oil. Consequently, there are two nearly independent Systems of supply, refming, and consumption within the Canadian oil industry : (1) Québec and the Maritimes, whose refmeries are supplied with overseas oil ; and, (2) most of Ontario and the rest of Canada, which use Canadian crude. The Montréal -Maritimes System is the smaller, but the two Systems are not vastly différent in size (Table V) . The two separate Systems are not entirely independent. Products pipelines Iink Montréal with Toronto and Ottawa (Figure I) , and a certain quantity of refined products moves into Ontario from Montréal.
The backbone of the transportation System which brings Canadian crude to the refmeries which do not use imported crude is two major pipelines, both of which originate at Edmonton ( Figure I ). Alberta oil fields are Iinked with Sarnia by the Interprovincial pipeline, which passes south of Lake Superior and Lake Huron through the United States. This pipeline was initially completed to Lake Superior port facilities at Duluth-Superior. It was Iater extended to Sarnia, and Sarnia became the base point for the détermination of price. Refmed products move from Sarnia to the Toronto area by means of two oil-products pipelines.
The Trans-Moutain pipeline carries Canadian crude to the important refming area at Vancouver and enroute serves the small refmery at Kamloops. Alberta oil has been supplying ail of the Vancouver market. A 550-miIe pipeline is now under construction from the Peace River district to Kamloops, where it will connect with the Trans-Mountain. This pipeline will open the large Vancouver market to B. C. crude.
The reason that refmeries in Québec and the Maritimes use foreign rather than Canadian crude oil is a matter of prices --priées which reflect the imbalance in the Canadian oil industry and the status of the world oil market. Production and transportation costs are two of the most important éléments affecting prices of crude oil. Production costs in Canada are high by Middle East standards. The cost of exploration and production is about one dollar per barrel in Canada. In the Middle East, where average output per well is the highest in the world, it is only 20-30 cents. 4 The principal problem for Canadian producers, however, is transportation costs due to the great distances that domestic oil must be transported over Iand to reach major consuming centers. The cost of transporting crude oil from Alberta to southern Québec was about 90 cents per barrel in 1957 ; from the Middle East or Venezuela to Montréal it was about 38 cents. Thus, oil from the Middle East and Venezuela is cheaper than Canadian oil at Montréal and farther east because it can be produced and transported cheaper. Products refmed from Canadian crude encounter compétition at Toronto. Davis 6 predicted that Canadian petroleum would commence to reach Montréal in a rather considérable volume about 1960. This has not materialized, and refmeries at Montréal continue to be supplied with imported crude.
Resulting import-export situation
Only enough crude oil is imported to supply the needs of refmeries in Montréal and the Maritimes. But the capacities of thèse refmeries account for such a large proportion of the total Canadian capacity that 45% of ail crude oil used by Canadian refmeries in 1961 was imported. Canada imported about 369,000 barrels per day and used about 449,000 barrels per day of her own crude ( Table I ). The amounts of imported and domestic crude used by Canadian refmeries over the years is given in Table VI . Canadian oil imports hâve increas- Canadian oil producers, unable to compete with imported oil east of Ontario, seek export markets in order to utilize more of their surplus capacity. Exports in 1960, ail to the United States, were about 18% of production. In an effort to partially solve the problem of the unused oil capacity, the Fédéral government intervened, set production targets, and formulated a national oil policy which contains two principal proposais : (1) increased refining in Ontario using domestic crude and a corresponding decrease in product transfers from Montréal to Ontario ; and, (2) increased crude-oil exports. Under Ottawa's urge to fmd markets, exports jumped 60% in 1961, from about 114,000 to about 184,000 barrels per day (Table VIII) . The greatly increased exports amounted to 29% of Canadian crude production.
AU of the additional exports went to the United States (Table VIII) , principally into the Pacific Northwest by means of the pipeline from the Vancouver area to Puget Sound and into the Midwest via the Interprovincial and a branch pipeline to Minneapolis -St. Paul ( Figure I ).
The outlook for Canadian oil
Prospects for exports to the United States. Without drastic government controls, Canadian crude cannot compete with overseas oil east of Ontario. In view of the glut of the world market and high Canadian production costs, overseas shipments are virtually out of the question. The United States is the only feasible export market for Canadian oil. Consequently, the degree to which Canadian crude is able to fmd markets in neighboring parts of the United States is one of the primordial factors in further expansion of Canadian oil production.
Davis in his 1957 report was very optimistic about new and expanding markets for Canadian crude in the United States. The government's production goals certainly reflect optimism. One company, with the consent of the Canadian government, is making plans to build a 100-miIe pipeline and export to the BufFalo area. The présent writer feels that both Davis and the Canadian government hâve been overly optimistic.
It is very unlikely that exports can expérience in 1962 an increase similar to that of 1961. At présent U.S. imports of Canadian oil by Iand are not affected by the same régulations which control imports from overseas. Canadian officiais obtained agreement from U. S. cabinet officiais for a " graduai increase " in Canadian oil shipments. Instead of increasing gradually, exports to the United States zoomed in 1961. U. S. Department of Interior officiais are displeased by \\ hat they consider Ottawa's broken promise. Probably the United States will not restrict the présent Ievel of imports from Canada, at Ieast those into the Puget Sound area. But American officiais are more than mildly concerned about the movement of Canadian oil into the Midwest where it cornes into The problem posed by the international oil market. The various aspects of the world oil glut -oversupply, new North African production, eut-rate Russian oil, and a surplus of tankers and refining capacity -ail mean cheaper oil. The price problem is made worse by the fact that most of the excess producing capacity is in countries where oil is cheap to produce, notably in the Middle East.
Most oil experts see little Ietup in the situation in the forseeable future. The French hâve big plans for increased production in North Africa.
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Exports to the free world of Russian crude and products, which increased from 58 million barrels in 1955 to 242 million barrels in 1960, are making a tremendous impact on the world market. Since for the Soviets oil is an instrument of political policy, there seems little likelihood that they will miss any future opportunity to disrupt world oil trade in order to further communist objectives. Idle tankers in 1961 and orders with shipyards to build more tankers suggest that the excess tanker problem will not improve soon.
